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Abstract of JP704S558 

PURPOSEiTo precisely form a light transmitting 
region and a phase shift region into desired pattern 
shapes. CONSTITUTION: A phase shift material 
layer 26, a light shielding layer 22 and a silicon 
dioxide layer 24 are successively formed on the 
surface of a substrate 20 (a). The silicon dioxide 
layer 24 is dry-etched into a desired pattern shape 
(b), the light shielding layer 22 is dry-etched with the 
silicon dioxide layer 24 as an etching mask (c) and 
the shift material layer 26 is dry-etched with the light 
shielding layer 22 as an etching mask to produce 
the objective phase shift mask (d). 
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(57) [5»] 
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(d) *rBftS/y3»B*Bfao/^->»RlcF9 
<-rx<y^>^T£Xa<!:, 

[**9I2] W) S«*1IIC*XB, D 

(□) Kr»fti/U3>«*»rao/t^«->»ttfcH7 
-fX>y^>^-r*X8£, 

n-c BJWftF^xy^ywxafe 

(x) BjfcBSxyy^TX^fcl/CBVvr, 

[58W©§8fflfcK9i] 
[0 00 1] 

M*±©Wffl»m *55Wtt* A- 7 h->*Sttt* 

s. 

[00 0 2] 

xa. Bfauvy?7^xa-e#wan*7*hTXjr 

tt, 7* hVX£±©A*->^#£^XA±fc^/££ 

«a»K:*rt*/x^->iiix©^tttt¥*«ifcbT^ 

^->««o**«*&aaa(©7*hTx^T?tt, u 
v y ^ 7 ^ xaT^i-*Bft8s©8^©s&es 

v>TB#3n*#ttg&l§a JlfctfHBfcfc 0 ^ft 

S„ jfi^ £©<k5fcft3fe$!©7*hVX£l;: 

Bfatt«^7h^X^3&*ffl^6n*i5fca:oT 
£TV>£. tfl[ffli/7hVX^*ffl^S2:tfc±oT, ft 

[0 0 0 3] ft*©ffi«*>7 hTX^O#tt»tfe«* H 
1 5 7!r£01 8£#!iLT> KTfcMW*. N, STF 

fc«wr*a*©tt«^7 hvx*©fp«*i6fc*uT 

[0 0 0 4] 5fcf > ajKHtaWiWEiflDBHcjeofiPB 
£->7 h8««tMft4rr«tttt^7 h»»B>W»«S 

nfcaa**-r«ft*®tt*^7 hvx*©©3t;*a 

£.015 0 1 6 SMRbTBMlTS. 



(2) W7-49 5 5 8 

[0 0 0 5] [XS- 1 OA] flitf, S«»6A«B 
WS«2 0±IC, *M.«SOG (Xt!>*>y?X) 6 

Jk^T, tt*'>7Mfl»a2 60±fc» WAfi^D 
ioT, 015© (A) £*Hffii£#£o 

[0 0 0 6] [X8- 2 OA] snKB^eoa 
^£-Afc££fifflXg, l^X hB 3 0 ©§«X8 
10 (015© (B) #H) . WtM2 2<DXy?>tfXm 

(0i5© (o mh> , uvxM3 o©fj«xe£ 

[0 0 0 7] [XS-3 0A] 4Btl/3?Xb 
S 3 2 «JR*U SIC, *©±lC#fi5fr±S 3 4 

■r* (016© (a) &m . ubb*&® 
*pat:-Aiccfc*jiHXB, v?7s vm 3 2 ©g#x 

8£»T> 016© (B) ^7^miB«ft«. 

[0008] cxa-4 oa] vz\z, mm* 2*1-; 

^>y«VX*fcl/tffil>T* ffi«->7MW»B2 6£ 
it? XyT^b (016© (C) #H> , V^XhS3 2 
S«ai/T, BUM KB 16© (D) fcjft-r«fis# 
§c tt*S/7 h® 2 6 am£Snft«»M9iailff* 1 
0 fc«ST*. *fc, iS3tS 2 2 »*$nfiffiy7 h 

tma 2 6 fliasn&ram. ffiffi~>7 htM 1 4 t« 
31*^0 sic «3ea2 2Rrwt*5/7h*ma2 6 3jt 

[0 0 0 91 aiHwtxyy^wpxrftct 
fc±oia«*»*-r*a*©tt«^7 h^x*©®£# 

50 [0010] [xa- 1 0 b] 5**6riEsa 

?8*K2 0±fc, «*tf^nA*6jaj*a*H2 2&X 

/ty^Sl:«fcotMU Sic, B3fcB2 2±fcl/5>x 
Mi3 0*Wirr* (017© (A) #RD o 
[0011] [XB- 2 0 B] Jfcfc, !§H£B# 5©« 

Tmv-j*\z&z>mmxm> vv* vm 3 0 ©s«xa 

(017© (B) *B) , Bfc, 8*B2 20Xyf> 

^xa (017© (o #B8) , i/yxhB3o©«a 

xa^ST, 017© (D) fc^r#}££#5. 
[0 0 12] [X8-3 0B]*©«, V^Xhl3 2 

(018© (A) #M) • -tl/T, 6 
i»lf-AJC<i:Sffi®xa, U^X hi 3 2 ©s«xa«: 

ff5 (01 8© (B) M) . 
[0 0 13] [X8-4 0B] ffi^@2 2S:X 

U mh»3 2*lllLT, gJ»WtC018© 
(D) £*t*§£?§£o 
[0 0 14] 

50 ->7hYx^©«ji2r»»rtt, jkica^^a^oiwa* 
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3 

ft*, ftr, *DA«*6lS-S»eJB2 2*Xy^>y 
iDXT^Xg ( [X@— 2 0 A] [XS-2 0 

B] MB) fcfct^T, !)xyhX-;^Sl:T»tB 
2 2£X^>^1-St, Xy^>y«««*WK:Jlfi 

Sfc, jrnA**6«5JB6H2 2ftH9-fXy9 t >y 
ttfcTX**>i^*«*fcSVVCfe* ffiftjg2 20X 
v*>9XMb* l^XMI3O0Xy*:>'Mi«£0 

Bfca»aj^*3jwnftv^»&, 220^32 

CO 0 l 5] :©J;jiaBHI2 2©Mte^-/*-*t- 
- >Tftt^R«-Tf jsfe* srnr u * 5 1 ^ 5 piw* * 

(HI 6© (D) ft*V>«gIl 8 0 (D) 0/&gffi£# 
[0 0 16] [I1-4 0A] ft*V>« [XS- 

4 ob] ta^r, sioi^^fliaicT— 

nfc»3tB2 2ftXy^>yjflYX*iLTJBV>T, ft 
htf«S2 6 ft*V*i*££2 0 fcXy^>£f* 

tt*SmTU*5fc^5IU«'b*6 (016(0 (D) 

i so (d) 0j&&$£#io . 

[0 0 17] JtSiS««l 0O/tjr->^ttj«R|hMS 

mmblttLXh. »3fcia2 2C!)»»2 2BB*WC* 
<ftt)TW. *0fc«K 3HfiMW10ft9xyhx 

y?>y*fcrawiwt«ft, wrflWRXy?>ancJ: 

fcV^t fcJUfcT* ffift® 2 2 0*8$ 2 2 B #ft»Xg 

[0018] jKajMWio*K9-fxy?>yitfcT 

»J«Ufc»&* F^Xy^>yfc«koT*#JB2 20 

«l2 2B3MHI , r*2:tfc#v^ y?XT»ti-3r 

1 0<D«»1 0AlC«n*t±D&D> *«LWI£fctt 

fcft* m 1 6 0 (D) ft&V)ftH 1 80 (D) # 
JH) . 

[0019] mmmm&mzmmvtLKffimimi 

1 0 0*8651 OAfc^n^ftCfcttft^hTXirft* 

T^jrfc»ijE*n&/v->^ 9xA±fc#as*ifc 

ft*. 

[0 0 2 0] gt)T, JBKHWMHfc 



(3) &BW7-49558 
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[002 1] 

*©*%K«D^ 1 ©SBSfc«*{fclS3'7 (*TX?©ftsS 

W) »S«Hfctt«5'7 MW»JB. 
KUC=KAs^ 'J 3 >e*«('«^i"SX8t. (d) - 

t. (X) «3tH*Xs»?->yvx^tLTfflV>T. ffi 
iff H3/7 MUM* H5-f l»f *6*a 

[0 0 2 2] ±i2©BW£ilj£t-5fc»©#?e9li©Sg2 

Xg£. (n) x8ft->U3>HSBfa©A^->»« 
tcH^-fXy^Vif-raxgt, (A) n«fl:->>j3> 
JB«X3r*>a'VXi'fcl/rjBV»T. afcJBSFiMX 
v^yTSXSfc. (x) jWfcHftXy^iTTX* 
tl/T*V»T. «R*H?-fXy?>j^r*X«. *6 

[0 0 2 3] Jfl»6ft«X%l|C!>Mail*l*. oxet 
±5 5XKTT*«. N. *»MMNC*VVCtt, fflt® 
tV>5«BKB. ftS^SifiTS. 3fS#S36St.fi 

[0024] *&. . m#>s7 vm.\ t 

3HWD £3t©ftffi£gfcStfTB^&8ifi-fSM« 

sns&irefc*. *&» ■>xA±ic^3n&wv'7 

«/MS:»Cffiffl^nSfc©?£Wx^^;k - 
#-&g*fcffii8^£&©£vx?<>:ffcLfcD. 

[0 0 2 5] 

»flS->'j3>S*Xy^>^vx^fcl/Tffl^T. «3K 
U#-5*ft-C»oTXSft->Uzi>l£X-/^>yU* 

>if^nitmytm<om^mmzm^-n> z tire* 

[0 0 2 6] ttHlCfetiTtt. MC. SJtaSrXy? 

WLZ*7-i3.y=?>>fTZ. W/7M»IW6lf»B 
SSS H7-f X^9 i >ifUffS*fftr»^T«3£eSX 

50 «fitt»*fcStf[i!:»«anT(r»*©-e. H^-fxy^ 
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[0 0 2 7] 

immn ht. Hffi£#8auT> &aM£s^**a 

jfc, ttl«5fr&£IM8tt, *»J3©iB2©j8«i;:« 

[0 0 2 8] OHMD 

{MSfcfc* !^>V>^ffi»S'7hTX£©ft«#tt 
CW*. HJfi^ 1 ©tiffin hvX£©gj£«fcSrffi 
£H2© (D) ^JSflIl©ttffi->7hVX* 
14, ftSSSSWU 0, 2&OT^7hI« 

[0 0 2 9] K3fcffi«l 2tt, *R2 0 ifc»**n& 
2j5^M^nt^6c »t)B2 2©-«©±fctt, n 

■ftS/U 3>I2 4«tfirt£-r*. ftffl*>7 hfi« 1 4 
tt, «Atf**R2 0±K:»«SnfcSOG^6i«*tt« 

■OJPddftL d = A/ (2 (n-1) ) 

AttB3ft3e©jftS, nttSOG©JSST 
ft**? HJf»JI©J»Sd*£OJ:5ft«fc 

t> tt**>7 mb«i 4ftaaufc«©tt«tti 8 oa 

[0 0 3 0] &T> «K«ll©l/^>y>*iC4HB^7 
hTX*©fls»Srtt** Hl*tfH2S«Hl/aMrr 

l/^hftttfflLfc. Xy*>itt»**TF9 

[0 0 3 1] [X8- 10 0] £«2 OOSMfcttttv' 

7 h trail 2 6 , mytm 2 2 , yas^rnvs u 3 >■ 2 

j*aawa**2o±c wAasoG^sa^iHBi/ 
7 htrai 2 6 *xE>B#»fcT#j5jrr*. sffi->7 

h»»B2 60iPSd», 1 8 0g©&ffig£l£g-et 
SJ:5fc, d = A/ (2 (n-1) ) fcbfc. 
ttffl*>7h»SB2 6©±^ M*«?DAa>&jS*a 
«22tWy>SK«IU SIC> S3tB2 2± 
^J^«S0G*^^-Sfl:^ , J3>^2 4S:^ 

ossa-ra (01 © (a) #1) o =aft^U3>» 

2 4tt. «flD«K122©H9-fXy5 l >yi8 ( [X 

8-13 0] iyf>ysn&^© 



^K¥7-4 9 5 58 

T, -»fls^U3>JB2 4©»|fi*fc*l6*«*Cft^a 

^IWli^^TH 
=BAS^ U ^ >S 2 4 (DmmZ 5 0 n m t hit. 
[0 0 3 2] [ie-1 1 0] raftS/U3>Ji 
2 4ft0fao/^->»«teH^Xy5 t >y'r*. * 

©fcaic* }§Bge^^coiDiimjE2 0kv©s j f«fcf 

£fT9 (HI© (B) M» . ^AM3 0*«Sn 

©l/S>X HB3 0©»S*4 0 0 nintlL 
[0 0 3 3] [Ii-12 0] fit, 1/^XM3 0 
£VX*£bT, B37yfl^*R«»*©S^XIC<t 

s^Xv^T^tt^tfvxy^yftfcT* =Mb 

->U3>@2 4$H^-rx^^>^u ma©/^-> 

(HI© (C) #1) o B37yfttt*a 

-Mb v U 3 >g 2 4 ©X y ^>ya»i«#ft 
6 0 nmT^L ffiot, 5 0 nm®i$©r8fr> 

y 3 >a 2 4 £x?^>^*fc»icjrr3X!y^> jf 

»IBtt»5 0#T*lK £©fc*l/S>XhJB3 0tt»l 
2 5nmff»Iyf>jfSn» fcft^AH3 0(O 
JP2tt»2 7 5nm-CbL Sofcl^X WI3 0 © 

«e*©a«©ffi«^7 hvx»fnuc«»T. 

jrnA*6**a3ttl2 2©Xy9 t >y«fca*l/^ 

ha©ff*fcraa*T»*. *nak tt*©tt«*>7h 

21 t3»»T#fc. 

[0 0 3 4] [IS- i 3 o] n9-->9*tx 

fcna<fcS/y3>B2 4SXty^>yvX^fcbTffl^ 
T> Jt3tl2 2ftH^-fXy?>y-r*, IPS, V-^X 
hl3 0$Bai/&E S*Rrfi«*©fi^*X(CT, 
jrnA*6*««Bl2 2*F9-fXyy>ybT, H 
1© (D) fcSf«ii£#fc. j«3K12 2*t»*4n& 
ffiStfcfct »©XSTf3tSii««Rtfffi«^7 hMMt 

[0 0 3 5] Jfi*fti«*©«'&ifxK:J:*7 r 7Xv+ 

ft, £#ift3 OnmTab^. -7f, nRfti/U3>B2 
4MatXH2 2©X75 1 >^*WC*ViT«X»y5 1 >^ 
anfeV^fc*, Y74Xy?>tf\Z&Z>-&fci'V^> 
■ 2 4©/^^->»tt©*ftW:B»&na:*ofc. 
T, X»^>U3>H2 4SX^^>^fflTX^tlxT 
«3tB2 2*H^-fXyy>yi/fc«», /^-x>^ 

$nrc^3tS2 2©«3a&> ^^a^^T^rt 

[0 0 3 6] [IS- 14 0] s^Kffift-rs 
^K±-r§fcd©t«Kihl3 4S:^#1-S (H2© 

(A) o jfcv^-e, maB«fflv>TjkiattEE2o 
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(5) 

7 

mz> (02© (b) pm • tt«->7Mii«ft»*r 
i/s;^ KB 3 2 -e*B*n*. 

[0 0 3 7] [Xg- 1 5 0] S#@2 2&X 

y?>ir*Z9bbrmKX* tt«5/7MfflH2 6* 
F^Iyf>W, BP'S, H7yft**>[;:ck*7 r 
?XV*\ZT. SOG*6*«tt»^7h«»12 6* 
H^Xyf^U JiniCJ:t>T3taill««l 0*» 
tff* (02 CO (C) MD o *fc. I/?X«3 2T 

0, 2DA*S**WW2 2HU ftffl'>7h# 

fiot, ffi*5/7Mt»JB2 6 0«fi£, 

^?okl/T> 020 (d) ^-rsiia^^rrsv^^v 

X^fcfcivt, -Rfti/y3>JB2 4©-a««#l/T 
a*)B2 2©±fc#«£TSCD"e, fiffl^7hV 

[0 0 3 8] «aB«l2) **«2^ *»WO»10 

sics-r^o ««« 2 ©tt«^7hvx^ 

ffi£04(O (D) IC^f. *«W2«)*k«S/7hTX* 

xaiMMti 0, xximi 2&watffi^7hffl« 
«wt 1 4 tomic. &v>j»t®*£ 1 2 A*q»rr*. 

[0 0 3 9] BIT. *JB«92<0«8&/^->*5itt*^ 
7h^X^©#tt!rtt*> 03Rtf04£#IHl/T«W 

[0 0 4 0] [Xg- 2 0 0] «*«E£#&* 
5»Wft»82 0±IC, £1M1® CDS- 10 0] t 
SOG*>£&DS$d<0ffiffi^7h#SS2 
6, ?DA*&£*S3UI2 2. SOG*6*DJ»*5 
0nm©rSftVU3>12 4, l/5>XHB3 0fc»« 
f<& (03 CO (A) MB) o 

[0 0 4 1] [Xg-2 1 0] S6SMJ1© [Xg 

- 1 1 0] JiRttfc. «IRIiEW6C!)lD«£E2 0 k V 

3 0cDS««rfra (0 3 0 (B) MD . W^H3 

o#8sftfcffl«fcfc, *on»-fi»«wi»«»*sn 

S. S««OW^MI3 0©JP££4 OOnmtl 

[0042] [xg- 2 2 0] *t. mil® [Xg 

-12 0] ^XM3 0m*tLT, 



«p§8¥7-4 9 5 5 8 

H97yft:^Rr^^s^x^cfc^y7XT4 j -es 

£tt-f t>Xyf>^Sffl^Tr»ft'> D n >g 2 4 £ 
X^>4f*S (03(0 (C) MB) o 

[0 043] [Xg-2 30] U?XHI3 0* 

»3cbfc«, ^JS^ICO [Xg-13 0] X 
■ft* U 3 >B 2 4 ^Xyf^m^t LTffllrVT\ 
tt»Jtt«*0»&;9XK:T, 5mA#&Jfc*3lBfcJB2 
2&\Zy'fXy3 L >>fLT. 03(0 (D) ttR-fttBe 
ftfc. &#H2 2)^»*$nfcfll«JC», &<OXgT3fc 

[0 0 4 4] [Xg-2 4 0] 3fcC* £|g«l<& [Xg 
-140] tmmz. MtC^ 
0±fc^^-i?7y^*R±'r«fcJ&0»«»JtH3 4 
(04<B (A) #■) . *W» SISSS* 
ffl^Tlni3*«EE2 0 k V0«^K-ATJ§IB*fTK 
]/^XhJB3 2ftSflTS (04(0 (B) . ftffl 

5/7 srajawft^isr^ 

W>XHi3 2T*«3n*. 
[0 0 4 5] [Xg-2 5 0] *W ttNlCD [X 
g-15 0] tmmz. j&ftB2 2£Xy^>^X* 
fcUOB^T. H7yfc;**>fc«fc*:/7Xv*irC, 
S0G*SjS*tt*S/7 MW*2 6*F9-f Xyy> 

yu cnc±oT*WHBUio*»*« (04© 
(O mb) . i/yxM3 2T?tt«$nr^ft 

ViXKftS/U n»B 2 4 F^xy^ysnrlftS 
£ns* JMHCl^X hB3 2fcilfKLT, 04(0 

(d) tt+m»*tt*nttM~>jfttimi'y b 

»{b^Un>g2 4 0-SK^§l/TV^^ S%J|2 
2(0±^S*T^COT, &«5/7hVX*£Ut©ttfE 

[0 046] (&J6W3) «1IM3^ #»9J0S1© 
«»K:«*tt*'>7h'TX*0(WKFtfelcBU <fcDH 
#WtCte> UA**tt«'>7bTX*©ff«*ftfcBM- 
*JS«3COffiffl^7hVX^<O«S:W£Bfffi&06 
O (D) IC^fo £J6W3<D{Sffi^7bVX#fc, 3K3 
1 0 , Sftfitt 1 2 &tf&ffi'>7 hfitt 1 4 » 6 

jsw i icTRwi/fctt*->7 t^xztmmt'rzcb 

3»tT#*, flU ^S5a®^10tS^i^l2i:(7)W 
JC, tt«^7h««143WWfr*. 

[0 0 4 7] KT, «M80«JA*3at«^7hTX 
^©ftWSSfc H5*WB6ft#JBLTfWira. 

[0 0 4 8] [Xg- 3 0 0] ftl 4 , «|A.tfEX*&J* 
^SK£S«2 0±tC, ftttfllO [Xg-10 0] t 
SOG^&J*0JP*dOtt«->7h»»Ji2 
6» ^nA^6«sa3KIB2 2, SOG*6fltD»«5 
0nmOXRfc5/Un>IB2 4, ^XM3 0« 
1*^ (05(7) (A) &M) . 

[0 04 9] [Xg-3 1 0] ^tr, *Jfi0Hl(O [Xg 
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(6) 

9 

-no] tnmz, ®mmwfr*><Dmmm&2 o k v 

3O0S«£f?5 (0 5 0 (B) »M> • l/^hB3 

[0 0 5 0] [Xg-3 2 0] 236#I10 [Xg 

-12 0] tmm\t. I/i?XbS3 0£VX?£:LT, 

iSffi-f *>x*y>y*JHir>T=»fc3/U 3 >Jg 2 4 £ 

Xy?>!f?Z (05 0 (C) MR) . i0 
[0 0 5 1] [Xg-3 3 0] WXHI3 0* 

Riim garni® [xs-i 3 o] tmmz, - 

2£F7-fXy3 1 >^UT, 05 0 (D) KStUBfiS 

[0 0 5 2] [Xg-3 4 0] *<0&* JKKH2 2&X 
y^>^TX*£UTJB^T, IH7yfc«*Rt«*® 

«ViTttl5/7 HWi2 6 >m (060) 

(A) M o :<oti Ri»fcr*<b5/U3>j|2 4 

©jB^xicck*tt«->7Mmji2 6©xy?>ya 

*tt^tt6 0nmT*t>, »DA»6A«XX 
S 2 2 te> ft* 5/ 7 MJttJB 2 6 0Xy ^V^&fMcS 
^TttX?ry>y«nft^. fct, fHB*7h*t*MI 
2 60«&> £ tffiV^ft. 

[0 0 5 3] [Xg-3 5 0] ^S0d 1 CO [XS 

-140] fcm«fc, i^xhp3 2*h«u xfc* 50 

££#^5 (06 CO (B) #JH) . lfiSgg£ 
ffl^T»a«E£2 0 kVOS^H-ATfiSH&ffK 
l^XHB3 2«HW"* (060 (C) M) 0 fiffl 

S3 2T«s$ns. 

[0 0 5 4] [Xg- 3 6 0] S^Rtm^O 
ig&tfXfcT, ^DA»&rt«X3KI2 2«P5^X9 

60 (D) K:«-rUA*jCtt«5/7hTX^€fffc. 40 

[0055] <%«M4) £imh«, 

fWSfctt, A~7 h->#i£{ftfflS/7 hVX^COf^K^ 
SfcBW*. ja«4©A-7h-->*att»^7hT 

x^0^s«i^»r®£07<o (e) \zrn-. mmmto 

A-7h->*afW3/7hVX^tt, #83Bfi«10 
[0 0 5 6] ¥&ft®8l 6tt, Sfi2 0±CflMt2n 

&tt«s/7 h*m*2 6awa«i2 8*6tMtsn 



#■¥7-49 5 58 

«l-S(M«|3fc*»Sa*Ji2 2tO*att, ^DA 
©JP^ICfc*,, ¥M9tM 2 8 0JP£«ffi3fcJf 2 2 0JP3 
± 0 t>»K ?g%fl* 1 6 0E)SHia9*3»4S4 XHKP 
5 5Xfcfc*«fc5fc* ¥aBft»2 8 0ffSfcR£-r*. 

«i 6$ajgL/fc3e<oa«»> »*dofi«s/7h#» 

JB2 6*«#«^*&»fc, 1 8 0flT«lW*. ft* ¥ 
[0 0 5 7] BIT* *tt«40A-7h->#att*5' 

yhvztwftWjm, ■7«Ml/THR i r«. 
[0 0 5 8] [Xg-4 0 0] ftf, M*tfSX»&J& 
*39ifcg«2 o±(c, »ttq 1 0 [xg- 1 o o] t 

nmz, SOG^&*DJ»4dOtt«->7h#»IB2 
6, *nA#Sj8*¥«#»2 8, SOG^SjSOJS^ 
5 0nmO-8ft'>'Ja>B2 4, w;x«3 0ti» 

m% (070 (a) #j» . 

[0 0 5 9] [Xg- 410] %\z, gum 1 0 [XS 
- 1 1 0] feme. miHro60MMBE2 0 k V 

3O0g#£fT? (07 0 (B) #JB) o W?7H3 
0 3W»Stlfc««W4. «OXfiT*«3fc»fc*«»*S 
a««0l/S;xMi3OOJ!t$S4OOnmtb 

fc. 

[0 0 6 0] [Xg-4 2 0] *JMJ10 [Xg 

-12 0] tmmz, l^Xhg3 0£TX^£l/T\ 
BS7!yflsK*at«*CDil^j»XfcJ:*^Xv*TK 
i6tt-f*>X^>yftffl^rxBft5/U3>IB2 4« 
X*/^^* (07 0 (C) MS) . 

[0 0 6 1] [Xg-4 3 0] 1/^MI3 0S 

ftSLfcft ^GS^l® [Xg-1 3 0] fcPWfc, - 
BASS' U 3 >S 2 4 ftXy ^^TX* £LT«Vn\ 

2 8SF7-f Xyf>^tT, 070 (D) fcSIHHB 
¥&3fclf 2 8#re3hfcWft£tt* «0Xg 

[0 0 6 2] [Xg-4 4 0] &t>T, ¥tt*JI2 8* 

7?X-?*\ZT. SOG#6««fi«5/7Hffl|2 6 

•f^c Cl0i:#, BieicxKflsS/U3»i2 4'bXy^ 

>^*nT**sn*. ^^lt, 070 (e) tc^-r 

lt&£*T*A-7 h->*att»^7 hTX^&# 

[0 0 6 3] (BUM 5) ^««5tt, *^0^20 
»»fc«*tt*^7h'srx^offB35rftK:BU <k?)^ 
l/^>V>^tt«2/7hVX^0ff»*j* 
ICglTSo HJSW5 0ffi*5/7hVX^0«[SW&Wfffi 
&0 9 0 (D) \ZKt. *««5©tt»S/7hVX^ 
B, 3£2i8ffi«l 0, 2StfW->7H« 
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««i 2, o, m&m 2 • • • 

x«2 0fc»*anfci!DaB2 0A*6)5K*jafcft*. - 
7 h®« 1 4 zmmtzytt. ymm& i o £SiST 

3#®tt««E** - tlWTf ft 
[0 0 6 4] »3fc<g«l 2*4, SS2 0±fc»*Sn& 
«ffl2 2*5i*8ntV>« i SBKB2 2©HSB©-t 

«i4t«, a*i2 2tt»*snT*sr, s«2o 

tfEffi LfcttffilC&So *Mii®«c 1 0 *4, £K 2 0 
»rt*nfcED«2 0A^6ja*. ^CDIHIBB2 0A©8!£ 
<T tt, d' = A/ (2 (n' -1) ) £8S£-r*®T 
&*. £ A n B I4g«2 0©ffl 

»r**c*£« s«2 o icmjGfis nfccgff 2 oa©ss 
d' £ £ © <t 5 fcaiciwrr * ^ <h icd: o t, %mm 

[0 0 6 5] «T» 5 ©1^>V *>7 

hVX£©f£S£££, B8fttfB9£#JBLTR!irr 
*. Xy?>yxS»4^TH7-fXy5 1 >yft&a 

[0 0 6 6] [X8-5 0 0] MR2 0O*Hfc» JBK 
12 2, »tfr««'>U3>JB2 4ftlBfc»*"r*. * 
(DftMZ, 9ct, «AH?Bg^6**aWftaME2 0± 
fc, «*tf^DA*6**«3tJB2 2*X^!y^ttfcT 
»JjEU Efc, SXB2 2±IC, flAtfSOG^SjBfcS 
XRfls5/U3>IB2 4fta*"r*. !Efc, «£©±lC, « 
f««3t«l/?XM3 0»«t* (080 

(A) M) • xBft$/U3>B2 4»4, «©*3fcB2 
2©F7-fXy3 1 >yiS ( [IS- 5 3 0] #ffi) 
fcV>T* Xyf>^nftV)OT?, X«ft3/U3>H2 

4 ®»j£ttfc*B#£c&i«ft kiv< - ta* 

*?ft£o «M15fc*HTtt. ^KfcvUn^f 2 4© 
jKiP^SOnmtbfc. 
[0 0 6 7] [IS- 5 1 0] Jfcfc, X«ft5/U3>« 

©fcfcfc, S®gfia>5©inj&SflE2 0kV©«T»t? 

Sff3 (08© (B) #jffl) . l/^M3 0)WSSn 

fc«wfcifc *©xa-HBt«w»**n*. 

©]^XM3 0CDJP2&4 0 0 nmfcbft. 
[0 0 6 8] [XS- 5 2 0] -£LT> l/^XM3 0 

*^Xvi|»TE*tt-f*>Xsr?>^ttfcT, XKft 
^U3>«2 4«H5<Xyy>ifU 



(7) *SBI¥7-4 9 5 5 8 

(08 CO (C) MD • PS7yft«*» 
l«*oB-&*xlc±*^XT«ft:*»*l/^x hB 
3 0©Xy^>y«*l4, S^8l5 0nraT^&. 
-£> X«ft->U3>B2 40Xy9 l >ya«B4«»» 
6 0nrat^t t£oT, 5 0 nm©)l$©r8ftv' 

u 3 >b 2 4 txy 9 t >yr*&»fcs , r«xy?>y 

ftKteffiSO^T&D* £©<hftl^Xhl3 0*4»l 
2 5nm«!ttXy3 t >ysn, SofcUS>XhS3 0© 
£3t4»2 7 BnmTfcofc. 8h>fcl/S>X M3 0(0 
10 »S»4, a*©a#©tt*->7hVX^»K*ViT, 
^nA*6J*«a*B2 2<OXy^>^tcS^l^vX 

hBojjstBSflte**. *n». e*©fiffiv7h 
vx^fp«*ttte*»*tra«©u^xhB3 oo»« 
BKCIWtffftCfcOTftfc. 

[0 0 6 9] [IS- 5 3 0] /^*-X>y*n 
fcXKflS'>y3>B2 4$Xyf>m^tlTffi^ 
T, »3tB2 2SH7-fXy^>yr*. l^X 
hB3 0*»4l/&«, SI*fttf»Si©g£#XfcT* 
^□A*^*«a3tB2 2SH9-fXy^>^UT, 0 

a? 8 © (d) fc*T«JB«»fc. »eB2 2 3W»**na6 
«2oatBfflbfcfi«K:t4, ft0iST%HWHUttf 

[0070] &$z.zmm<Dm&$z\z&%7yXv* 

14, S»»3 0nmT^. xRfl:^ , J3>B2 
4f4ffi^@2 2©X^5 1 >^*#IC^^TJ4X-/^>^ 
*n&V^», H7-fXy?>jffc<fc4XRft->U3> 

12 4(D/^->M©^W^n^ofc, fto 
T> ~Kft^U3>B2 4^X!y5 1 >^fflVX^<hbT 

30 a«B2 2*H^Xyy>^UfcS^> 9\9--y9 
*n&«3eB2 2flM««, W8fcSitft:»jaEf*Jit 

[0 0 7 1] [IS- 5 4 0] #Cfc, 
^M3 2SMU H£^©±£3 1 -V->>7y7 p 
*ftjkT*fca&0»*BJhB 3 4 (0 9© 

(A) #]D . »H«fiSfflViTifla«JEE2 0 

ttTS (09© (B) #ro o My7fS«SMt 

40 l/^h@3 2T8fi$n^ 

[0 0 7 2] [IS- 5 5 0] S5tB2 2€:X 

>^bT, K«2 0Cia«2 0Afe«*-r«, fiP*. H 
7^{t^^>^§7 r 7XV*(CT, «K2 0ftF9-f 

10»At« (09© (C) 0m) - *fc, 

13 2 •CttBSnTViftlriXttfti/U 3>B 2 4 1> H5 

-fxy^^^nTBisn*. H7yW^>i:J;* 

£«1 0©X^5 1 >^ji^4^»3 0nm^feO, - 
50 jrDA»6j£«a3KB2 2tt. S«2 0©Xy^> 
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13 

tifiVtlt. *»CW>XHB3 2£W«UT, 09 0 
(D) l^1-«3g^1"§^>V>^fl:ffi^7hY 
X^£#£. ft. £©tt«5/7hTX*fc**>T, X» 
ftS/U 3 >S 2 4 ©-S#8#LT^*J^ SftJ12 2 

[0 0 7 3] (^JS036) MM6<b. *89I©Sg2© 

ttfcHT*- £J6W6©ffiffi^7hTX£©«^&K 

®£0i l© (d) ic*-r. sas«6©ft«s/7hvx 
tti4#&*ijfcsnTv>*. tn6oft««c!)i(i»tn 

MMl 4tora«c, KVi&XMtl 2A3WME-TS. 

[0 0 7 4] &1M 6 ©Jltt^*->#a&ffl>' 

[0 0 7 5] [IS- 6 0 0] *1\ «Ati5»*6* 
*aWfc«R2 0±fc, [Xg-5 0 0] fc 

BfiSfc, *ni^&*5*3fcJB2 2, SOG*6«0JP 
S5 0nmOriftS/ij3>124> l/$?XMI3 0£ 

Mtrs (010© (a) #d • 30 

[0 0 7 6] [18-6 1 0] 2U6035© [XS 

- 5 1 0] fcHttfc, »®SS^6®HD5S«JE2 0 k V 

3 0©g&£fr5 (BIO© (B) #» • U?XM 

[0 0 7 7] [Xg-6 2 0] £J6fll5© [XS 

- 5 2 0] l/'»U3 0&VX*<hbT* 

jKtt-f*>Xy?>y*«V^Tr«fls5/U3>«2 4t 
Xy*>jf1"» (010© (C) M» . 
[0 0 7 8] [XS-6 3 0] #CI£, W>XMB30£ 
Riim SJM5G) [XS- 5 3 0] £Rttfc. X 
•ft U 3 >■ 2 4 ^Xyf>m^t V>T. 
£*RtfB*0»&;tfXK:T\ ^DA^6jSSJBl0i2 
2*\ty<iXy?>!fLX* 010© (D) fcjRIUM 
K3tB2 2Mt*£ft£1K2 0#BttiL&«« 

est a©xg^3taaffi«R«fi«^7h««)&^ 
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[0079] [xg-6 4 0] *c, mmmso txe 

-5 4 0] feMC, l/?Xhl3 2*MU 
©JilC^t-^7y^Kjh"r'5&*©#«»lhB3 4 

*wirr* (0ii© (a) md • mmmm 

*ffl^THna«E2 0 k V©S^®tf-A-el8II£fr 
Vi, I/xX H3 2 (0 1 1 © (B) # 

*»*r^e««©*«»^ i^x mi 3 2 T?»as 
na. 

[0 0 8 0] [Xg-6 5 0] JfcV^Tf* S5JSW5© [X 
S- 5 5 0] ffi#)I2 2£Xy3 1 >$'TX* 

tUTffl^T, H7yffc**>l£<fc5:/7XV*K:T* 
SS2 0 * F9-f Xy5 t >^UTia«2 0 AS»« U 

2infc±oT*aiMi«i os»jjt-r* (011© 

(C) . l^Xh®3 2T#8StVO>fc 
V>-Kfl^> U 3 >S 2 4 t> H Xy ^>^3 nriifcS 
2*1*0 ««fcW>XHB3 2«MLT, 011© 

(D) lc*riW«^*litt/«*->*S6tt*S/7h 
VX^SSfc H, COttttS^hVXjrfcfcVvr. X 
»ft3/U3>12 4C!>HB3WW5FbW**«, ®3tS2 
2©±£#«ET*©T, ft«->7hYX^tbT©tt« 

[0 0 8 1] (SUM 7) SHff7«. *%^©®2© 

*. 7 ©ffiffl^7 N VX#©£5tWfc»r@£0 1 

3© (D) *««7©tt«^7hVX^t), * 

a&®# 1 0 , 1 2 7 HHK 1 4 * 

mid> tt«2/7h««i43Wi¥«rr*. ^js«aj7©&ffl 

->7 hVX^^«W3©ttffi^7hVX^i:«a'r$ 

s«i o^sfi2 oic»j«*n&iHi«2 0 A^6ri6«ja 

[0 0 8 2] HT, *SW7©UA*affi*B'>7hVX 
*©fP«*t6*. HI 2RtfHl 3*#«UTRWr 

[0 0 8 3] [Xg- 7 0 0] ft*. «|X.K£5%»6A 
*a?B&»«2 0±K, %KM5© [XS-5 0 0] fc 

S5 0nm©X»ft^U3>S2 4, Ui?XhS30$ 
**T<5 (012© (A) #S9) o 
[0 0 8 4] [Xg-7 1 0] ^ffi0D5© [XS 

- 5 1 o] &pi«& mitm>&®inamE2 0 k v 

©«TiBtf-Alc*S»H€ffV^ *V^T, U^Xh® 
3 0©3g«^fT3 (012© (B) #1) • W>XHB 
3 0 3W»«n&«*R:Hu «©Xg7?aBt««^«$ 
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[0 0 8 5] [IS- 7 2 0] m&WSO) [XS 
- 5 2 0] tH«fc, l/?XH3 0£TX££bT, 
BB 7 y ftft*Rtfll*©a^*X fc± * 7 5XT*T£ 
lBtt-f *>Xy7>{f £JB^TXjfSfc$/ »J 3 >» 2 4 € 
Xy?>#*Z mi 2(0 (C) . 

[0 0 8 6] [XB-7 3 0] l/$>XhJB3 0* 

ISim JHM5 0 [XS-5 3 0] fcHa«fc, - 

•fc^y ^ >n 2 4 *xy*y9^7s>? t i,xm*x* 

2^H7^X-/^>^UT, 012(7) (D) fciRIHKt 

sat. ^]B 2 23W*snaMR2 03Wiiflu&«« 

[0 0 8 7] [Xg-7 4 0] ^COg, a^tl2 2§X 
y^V^Yy^tbTfl^T* B37yfcft*Rl«*0 

ffl ^ rsfi 2 o s x y ^ > y b EOS 2 0 A & * 
(Ell 3 0 (A) MB) . £0££, W»Krafls->y 
U>S2 4bXy?>>/2tiTl&ii2nZ>. B37y« 
*ftl«*®H£#Xfc±*»E2 0©Xy?>jfMtt 
«ft#*53 OnmT&D. £nA*^j8£j83fcB 
2 2te, £«2 0<OXy^>^ft^OTUXyf> 
y«n&K foT, DD8B2 OA0ffiJg£> tt^fcfifi 

[0088] [xs-7 5 o] jfeic, Sams© era 

-5 4 0] fcEWfc, V^XhS3 2^«b> Hfc-t 
©±H9 1 ^-y7y^l»±'r*&a6©#ttBjhJi 3 4 

swrr* Mi 3(0 (b> &m o *v>-e> suss 
*ffl^rjna«fl£2 okv<Dft=m\z-&xmi*ft 

K mM3 2Silt* (B130(C)# 

[0 0 8 9] [XS- 7 6 0] Jfc^T, &3$i&tfi89&0 

13© (D) fc^TU A*Sfiffiy7 h7X^S#L 
[0 0 9 0] (*jffi«8) £J6W8fc, *»9!0fB20 

t6fc(W*. H»«8C!>A-7h->*affi«'>7hT 

x*0«awfcKflf&Bi4© (e) tc^-r, %Kffl8 
o*iPpaaM«i6^6«*snTv^, ^mwso 

A-7 h~>#:Stfrffl^7 h^X*jW«MI4*>/V-7 
2 0fc»tf;£n&IHI«2 0A»6dKMlCft«. 

[0091] ^m^tmm 6&, sk2 o±t»«*n 

&*Jtt£IB2 8*6*|j*anTVi*. ¥ffitt!2 8te, 
«IAtf*nA*6rt*. *»«5-*««7lc*»Sffi 
JW2 2fc®tt*IL *nACDJ»Sfc**. ¥3t>tJi2 



(9) ftB3¥7-49 5 5 8 

80J»4»a»JB2 2©WS±Dt)»K ¥S3t®«l 
6©a«aa*^»4X-»5 5%ttt*J:5K:, 

*jb 2 8 0#s swrr*. #8®®$ i o m 

»bfc#©tt«*. *mM® 1 6 £8ifib)Wfc0&ffi 

ic, i 8 oarfn-cn*. *»tH2 8t>, *a« 

[0 0 9 2] «T, *«W8©A-7 h->#5Stt«S' 
7 h YX*0flstt6rttfe 0 1 4 £#!SLTSOTrSo 
20 [0 0 9 3] [XS- 8 0 0] 5M\ flX.KSX*&& 

«anftSiR2o±& sssws© [x@-5oo] t 

MtlC. ^DA*6/aE5*»tJi2 8, SOG»6AD 
B*5 0nm©x«fls$/U3>H2 4, fttf W>X HB 
3 0*»*T* (SI 40 (A) #H) . 
[0 0 9 4] [Ig-8 10] fcfc, %K«5 0 [XS 
- 5 1 0] £R»IC, »®SB^60»aiBBE2 0 k V 
0e^bf-AK*£»IB£fTK W>XWB 

3o<om&zn5 mi 4(o (b) „ usjxhb 
bfc. 

[0 0 9 5] [XS-8 2 0] &SS0J50 [XS 

-5 2 0] bVtWC* Ui?XbfB3Q&VZ#tVX. 

my yitmmm%(om&xx\z.£z>77X-?t¥xBi 
(si40 (o m» , 

[0 0 9 6] [XS-8 3 0] WXNI3 0& 

H&bfc* sums® [xa-5 3 0] fcnaic. - 
30 mjopm<om$%x\zx, »da»6««44exi 

2 8&F9<Xy^>ybT* 0140 (D) fc«-T*l 
ii^^feo ¥S#Jf 2 8 ^0X 

[0 0 9 7] '[X8-8 4 0] *«3K12 8* 

Xy9->ifV7>irtLXm>X* Byytotf^Z&Z 
7yXv*\ZX. XfL2 0*V9<tX? i ?>ifl,XttB 
2 OAtMU dtlt<fcoT*Sii®« 1 0 ft»JEW 
*. CDt*, B«flCXRft^yn>l2 4t>Xy5 L >y 

snr»**n-6. ^^lt> 0140 (E) \z^t® 

[0 0 9 8] K±, **Wftff*bV»«««fc*^*R 

0&«^fiffiaa*tt«^»o, Mssa^ittc^ 

[0 0 9 9] **lM(fc*WT, XHft^U3>JB2 4 

fcbTSOG£ffl^&at, cvds, 
50 ft->y3>*fflViTt>a<, xRft5/ua>jB«)»jae& 
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0. 3 2 ibT5j^HWyxb$m££fflUS:j&<, 

«^e-Affiii®&tt#-7S!i^xha8©«-& 
flurrstma. soGicfS3£^n-5fc©-e«ja:<. # 

a. sin, aai^xh*. a93fttmT»na± 

[0 10 0] 

[0 10 1] *38Wfc*V»TB. ft*©&ffi->7 h^X 

£tcfcttS£«14©(£TRtfSja37 h©liJnttffi»T 
[0 10 2] *56W(C±0ffift5/7hvxi'ttS 

t*, ffiffi©Sfc*3fc©T8%fcrt««*lSfc85ns;fci& 

*->»«o»fl:**«te«re«*t*fe. **** 
*DT?/t*->£#ia^* stares, ¥»#8B©£ 

[0B©ffi#*K98] 

[01] Jiai«ll©tt«S/7hT^^o(M««S*RW 
0T&-5. 

[02] Hiicaisttt. ^ssm ©&«->? hvx? 
mmtz-mmwv&z. 

[03] £»H2©tt*->7hvX0©fls»^fcKiJi 

0-efc*. 

[04] H3fc3l#«*, gfl5«2©ffi*5'7h'7'X* 
SSW^Hffi»r®0-efeS. 

[05] *ffiW3©fi:ffi->7hvxi'©fPfi^S£ra 
0T?»S. 

[06] B5IC3I#«*. SttMI3©ttS5/7hYX* 



(10) <MW7-4 9 5 6 8 

2S 

©fMCMfc*RWr*fe»0. SlgK^tSSfc^© 
«ij£Wfc-&8rH0T?<&S. 
[07] ffifimofMS^hV^OttR^tfcSRH 
•f-Sfcfeffl. &Xg IC*5 tt*8«$©«j£#Jfc-® Brffi 
0T&5. 

[08] S5J6«5©fiffi->7hTX^©fP»5Ftt*RW 
0T&S. 

[09] 08lc3ISiE£. miSOttffiS^KTX? 

io <Dftmm*wm%itibo>. ttmzmzm&o 

[sio] mmmsoiim'y7b^^<o^m&^ 
nr«fc««D. &xg(c45tt5S«*©s^w*-eBSf 

®0T*S. 

[01 1] H10lC9ltflie. *JS«96©fiffl->7hT 

[012] *JS#97©&ffi->7hTXi'©^S*S*I!i 

20 ®0T?*S. 

[013] H12IC9l«tt«. mS«7©fiffi->7h-7 

£©g5£«fc-8B9r®0-l?;&S. 
[0 1 4] jtoKM8«){tffi^7 hvx$r©flstt6fft*R 

®0T$.5. 

[015] ^*©fiffl->7hV7^©^Sfc5SSIS^-r 
Sfcft®. &Xgfc*tfS^«®85a9fc-aWrfflB 

50 [016] 01 5C9l*fte. ^©(fcffl^hVX* 
©fPS^S*iftWT-5&«)©. ^IgKiSttSSfc^© 
«K«&-ffi»r®0T?i&S. 

[017] «£*©S'J©^a;©fi:ffi'>7hT7i'©^fi* 
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